- 1 - 



TITLE OF THE INVENTION 

¥®*^B<£>iEifj;^i£ (driving method for flat-panel display device) 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is based upon and claims the benefit of priority from the 
prior Japanese Patent Application No. 2001-030612 filed February 7, 2001, the entire 
contents of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

2. Description of the Related Art 

£-£•5 h ^^^^mmm, mmmtixm&mum&mftLtf® o#5 hv %j&mw) 

ttfa-mmmmzft ^xiEm^com^m^^, \&mi&<D?- vm^m^^t^ 

wmisw- bm^mfczthtzmmmm^ftfammmiz^MLxikm&nm 
^zm^, i%mfB(Dtr~- hm^mfc£titcmmm,mizftfammmi±^M^x 
iBmvk <d ft -?§- * m # tf 0 

5^ ttfXZZo 



*1 



- 2 - 



10 El 1 1 <D±.frtbVRlz:, lft|fefll^<^±0*^{S#«JE, jg|(D7tn^^7 

p ^ ASWj fcAy3$*LSffi«J»^# h^/U*) SPj, j ^IJgCOm^m/E VSj, 

g" *M6j«1S«ffiVcomSr*LTV^o Ell im #ft«*£«JEE Vcom «u ft-iHMt 

J EEoDft^clgero^lKjmjBE^SqiJc, ft^SEESV, ft/MtlEEOV tLTSgLT 

Us 

m 

>i5 ^-i^m^ftji vcom ^^«/EEf«c5 1 $ <D-mM 3 mnm±i^<^%:&)m&t IT, 

p 

0. 5V, Ife^MVtL, A*ttflfJWflH|-j»«JBEU'</U*efeiS4. 5V, life 

20 -t-sicwu f9-^i»«jEEtt4v a» <b iv ^fbtsri ^^«9, m^mn^mt 

«»j5^tU* 9. Z(Dtzbb, *ff6]«SS£E Vcom (D«jIS^B#}-'ff-^- 
25 ISl«flE^*HfiI*fii*JBEtCoe>tt-C+ 5V h U 9V Cl<£>{§-5§-*&te:#: 
W*^{f^S#i££tL5£T*C(D9V(D®/££f£^U -g- 5> 2#0>2M £ 7 

^Sr^-fft^ni^/wcii-s i v <z)f&#iiMtjE atipjtMMffio 



- 3 - 



BRIEF SUMMARY OF THE INVENTION 

m,i£mkm&'h& < -t&z. t&x%, ztn^m-r^m^^^m^mu-r^ 

Additional objects and advantages of the invention will be set forth in the 
description which follows, and in part will be obvious from the description, or may be 
learned by practice of the invention. The objects and advantages of the invention 
may be realized and obtained by means of the instrumentalities and combinations 
particularly pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated in and constitute a part 
of the specification, illustrate embodiments of the invention, and together with the 
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general description given above and the detailed description of the embodiments 
given below, serve to explain the principles of the invention. 
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DETAILED DESCRIPTION OF THE INVENTION 
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Additional advantages and modifications will readily occur to those skilled in 
the art. Therefore, the invention in its broader aspects is not limited to the specific 
details and representative embodiments shown and described herein. Accordingly, 
various modifications may be made without departing from the spirit or scope of the 
general inventive concept as defined by the appended claims and their equivalents. 
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ABSTRACT OF THE DISCLOSURE 



* 



OBLOiN, SPIVAK, ET AL 
DOCKETS: 21 9294 US2S 
INV: Norio NAKAA1URA 
SHEET _L OF_fi_ 



VDD DATA ENAR CLICKS 
o o o o r 



Signal line voltage 
regulating power source 



PCB 



m 

m 



m 

m 
o 
m 






S1 


S2 


S3 










f % =^~CS13 


P11 L 




-CL1 




i 




P12 


P13 ( G2 


P21 L 




~XL2 






-VS1 


~VS2 


~VS3 


< 






*Gm 




Pm1 L 






SWI^ 


±K 

SW2 


SW3 





FIG.1 



OBLOiN, SPIVAK, ET AL 
DOCKET #: 219294US2S 
INV: Norio NAKAMURA 
SHEET _2 OF 8 



f 



Scanning signal 
for i-th row 



1 horizontal scanning period 



Horizontal blanking period 

Horizontal display ( 
period 



1 



Horizontal blanking 

Horizontal display period 

period , / 
> \ <' > 



□ 

5 

m 
m 
m 
m 

o 
m 

o 
ru 



Scanning signal 
for (i+1)-th row 



Analog display 
signal 



SP1 _n 

SP2 
SPn 



Reset 
signal 

VS1 



r 



n 



n 



Black level 




n 



Black level 



VS2 



V 



VSn 



Vcom 



/ 



\ 



FIG. 2 




OBLON, SPIVAK, ET AL 
DOCKET #: 219294US2S 
INV: Norio NAKAMURA 
SHEET 3 OF 8 



VDD DATA ENAR CLK 
O Q O O 



DC/DC [ 



O. 
P 



m 
m 
m 

□ 

O 
□ 

ru 



VL 

JL 



51 



CTL 



Common 
circuit 



DAC 



4 



Vcom 
20 



Shift register 



ASWl4d\ ASW2^iASW3^jf = 
?7sP1 ?^SP2 <HSP3 



10 



Gate 
line 
driving 
circuit 



S1 

A~T11 



P11 



S2 

X 

in 



X3 



-T21 



P21 



P12 



^ ^=~CS13 



S3 



P13 



CL1 



T 



G2 



CL2 



H/S1 



~VS2 



G3 



rMml ' 



Pm1 



in 



-VS3 



Gm 



CLm 



-PCB 



.FPC 



LCP 



FIG. 3 




OBLON, SPIVAK, ET AL 
DOCKET #: 219294US2S 
INV: Norio NAKAMURA 
SHEET _4_ OF_JL_ 



_ \ horizontal scanning period^ 



Horizontal blanking period 

Horizontal display ( 
period 



Scanning signal 
for i-th row 

Scanning signal 
for (i+1)-th row 



Analog display 
signal 



< 



V 



SP3 



SPn 



VSj 



Vcom 



f 



Horizontal display 
period 



Horizontal blanking 
period , 



i 



i i 

I i 

n 

i i 

i i 

i i 

i i 



n 



I 



\ 



*\ 




n 



rur 



FIG. 4 



OBLON, SPIVAK, ET AL 
DOCKET #: 219294US2S 
INV: Norio NAKAMURA 
SHEET 5 OF 8 



20 



Digital ; ^_ 

display O-}- DAC I 1- 

sianal ! 'ASWlA/ 



Shift register 



^ <j ASW2^ < jmovvo^ < j 



X~ASW3l 



S1 



S2 

FIG. 5 



S3 



Digital 

display o ? r 

signal w J — L 



Shift register 




DACl 




T 



DAC 




I 



dac] 



fff 



S1S2S3 S4 



FIG. 6 



DAC 



^20 




-Sn 



DAC | 



Shift register 



6, 6. 6, 6, 6. 6, 6, 6 



T 



Glass 



6, 6. 6. 6. 6 



rtpr ffpr rrrpr > 



ASW 



SI S2S3 --S24 S25-— 



FIG. 7 




OBLON, SPIVAK, ET AL 
DOCKET #: 219294US2S 
INV: Norio NAKAM URA 
SHEET 6 O F 8 



B 

i 
m 
m 
m 
m 

E 

B 

m 
□ 

2 

S 



r 



< 



Scanning 
signal 

for i-th row 
Scanning 
signal 



J\ horizontal scanning period 




Horizontal blanking 

Horizontal display i 
^period 


period 

! — *. 


-< >~ 

Horizontal blanking period 

Horizontal display ( 



for (i+1)-th row 

Analog 
display 
signal 



SPI-24 
SP25-48 

SP49-73 
SP(n-24)-n 



Vcom 



_n 



n 



vs 2 -j07. 
vs 26 f 



V 



J — L 
J — L 

J — L 



J~L 



n_i — LTL 



J~L 



J~L 



J~U — LTL 



/ 



\ 



A. 



r 



FIG. 8 




OBLON, SPIVAK, ET AL 
DOCKET #: 219294US2S 
LW: Norio NAKAMURA 
SHEET 7 O F 8 



□ 

d 



in 
m 
in 



a 

ru 
B 

P 

ra 



++++++++ 
++++++++ 
++++++++ 



++++++++ 
++++++++ 
+ + + +- + + + + 



frame 



(1+1) frame 



FIG. 9 



+ + + + + + + + 

+ + + + + + + + 

+ + + + + + + + 

+ + + + + + + + 

+ + + + + + + + 

+ + + + + + + + 



I frame 



(1+1) frame 



' 



FIG. 10 



OBLON, SPIVAK, ET AL 
DOCKET #: 219294US2S 
INV: Norio NAKAMURA 
SHEET _8_ OF_a_ 




H 8 

D 

m 

m 
m 

B 

Q 

ru 



01 
P 

ry 



r 



Analog 
display 
signal 

SPj 



< 



VSj 



Vcom 



1 horizontal scanning period^ 



Horizontal blanking period 

Horizontal display 
period 



Horizontal blanking 

Horizontal display P eriod ] 
period 




Black level 

White level (4V) - 
(0.5V) Black level 



5V— - 




7 



0V 



\ 



FIG.11 



